1 H NMR (300 MHz) and 13 C{ 1 H} NMR (75 MHz) spectra were determined on a Bruker AV300 spectrometer. Chemical shifts (δ) are reported in parts per million (ppm) and calibrated to the residual solvent peak in DMSO-d6 (δ = 2.50 ( 1 H) and 39.51 ppm ( 13 C)) or CDCl 3 (δ = 7.26 ( 1 H)). The following abbreviations are used for spin multiplicity: s = singlet, d = doublet, t = triplet, m = multiplet, br = broad. Infrared (IR) spectra were recorded on a Matterson Satellite (ATR) and are reported in wavenumbers (cm -1 ). High resolution electron spray (ES) mass spectra were recorded on a Bruker maXis ESI. All mass spectra are reported as m/z (relative intensity). Melting points were determined by a Barnstead Electrothermal 9100 melting point apparatus and were not corrected. Dry pyridine was obtained by distillation over KOH pellets. Dry DCM was obtained by distillation over CaH 2 . Receptors 10a, 10b, and 10e have been previously reported.
1
1-phenyl-3-undecylthiourea 10c
Undecylamine (0.500 g, 2.92 mmol) was dissolved in 5 mL DCM and phenyl isothiocyanate (0.395 g, 2.92 mmol) was added. The reaction was stirred overnight at room temperature under N 2 . The solvent was removed under reduced pressure and the resulting residue was recrystallised from DCM/ hexane (50:50) to give the product as a white solid. 
1-cyclohexyl-3-(4-pentylphenyl)thiourea 10h
Cyclohexyl isothiocyanate (0.412 g, 2.92 mmol) was dissolved in dry pyridine (3 mL) and 4-pentylaniline (0.477 g, 2.92 mmol) was added. The reaction was stirred at room temperature under N 2 for 4 hours. The pyridine was removed under reduced pressure and the resulting residue was purified by flash column chromatography on silica eluting with DCM/ MeOH (99:1), followed by flash column chromatography on SCX-2 modified silica (Biotage) eluting with MeOH to give the product as a white solid. 
General procedure for transport measurements (receptor:lipid = 1:250)
Chloroform was deacidified by running it through a column of basic alumina. 1-Palmitoyl-2-oleoyl-snglycero-3-phosphocholine (POPC, 4.20 µmol) and cholesterol (1.80 µmol) as solutions of about 10 mM in deacidified chloroform were combined in a 5 mL round bottom flask and 24 nmol thiourea compound was added as solution in methanol. The solutions were mixed and the solvents were evaporated under a flow of nitrogen. The remaining residue was dried at vacuum for 1 hour, after which the residue was hydrated with 0.5 mL of 0.8 mM 10,10'-dimethyl-9,9'-biacridinium nitrate (lucigenin) solution in 225 mM NaNO 3 in Millipore water. The resulting suspension was sonicated for 30 seconds and stirred for 1 hour. The mixture was then frozen and thawed 10 times to break down multilamellar vesicles. The size distribution of the vesicles was narrowed by extrusion through a membrane with 200 nm pores (LipoFast) 29 times after which the vesicles were separated from free lucigenin by a size exclusion column (Sephadex G-50) eluted with 225 mM NaNO 3 in Millipore water. The collected vesicles were diluted with 225 mM NaNO 3 in Millipore water to 15.00 mL, yielding a solution of vesicles with 0.40 mM lipid concentration and a 1:250 mM thiourea to lipid ratio.
3.00 mL of this vesicle solution was placed in a quartz cuvette and the fluorescence intensity at 535 nm upon excitation at 450 nm was measured as function of the time at 25˚C using a PerkinElmer LS45 fluorescence spectrometer. 75.0 µL of 1.0 M NaCl in 225 mM NaNO 3 in Millipore water was added and the fluorescence intensity was measured for another 14 minutes. Fluorescence data were collected for four of these runs on each solution of vesicles. The plateau (before addition of chloride) and the vertical drop (the first 2.5 seconds after chloride addition, due to quenching of external lucigenin) were removed. Next the data are normalised: all fluorescence values (F) were divided the fluorescence value before addition of chloride (F 0 ). These normalised traces were averaged and are plotted in Figures 3a, 4a , and S29. 
Test for leaching of transporter from vesicle membranes -general procedure
The method described above was used to prepare a solution of vesicles (15 mL, 0.40 mM in lipid) with the thiourea preincorporated at a 1:250 receptor to lipid ratio. A portion of this solution (7.5 mL) was diluted to 15 mL, giving a solution 0.20 mM in lipid. A portion of the latter solution (5 mL) was then diluted further to 10 mL, giving a solution 0.10 mM in lipid. For all dilutions 225 mM NaNO 3 in Millipore water was used. Fluorescence data upon addition of NaCl were collected for two runs at 0.40 mM, for three runs at 0.20 mM, and for 3 runs at 0.10 mM. The obtained data were processed and averaged as described before for the regular transport experiments. Fluorescence decay curves are shown in Figures 3b, 3c Figure S30 . Test for leaching of compounds 10c, 10g, and 10b (all at transporter to lipid ratio 1:250). The compounds 10c and 10g with 11 aliphatic carbon atoms do not show leaching, whereas compound 10b with 8 aliphatic carbon atoms does leach signficantly from the vesicle membranes.
Electronic
Measurement of chloride transport -ISE method General
Chloride concentrations during transport experiments were determined using a Cole-Parmer chlorideselective electrode. POPC (1-palmitoyl-2-oleoyl-sn-glycero-3-phosphocholine) was supplied by CordenPharma and was stored at -20°C as a solution in chloroform (1 g POPC in 35 mL chloroform). Polyoxyethylene(8)lauryl ether was used as detergent and was supplied by TCI.
Preparation of Vesicles
A lipid film of POPC was formed from a chloroform solution under reduced pressure and dried under vacuum for at least 4 hours. The lipid film was rehydrated by vortexing with a NaCl salt solution (489 mM NaCl, 5 mM phosphate buffer at pH 7.2). The lipid suspension was then subjected to nine freeze-thaw cycles, where the suspension was alternatingly frozen in a liquid nitrogen bath, followed by thawing in a water bath. The lipid suspension was allowed to age for 30 min at room temperature and was subsequently extruded 25 times through a 200 nm polycarbonate membrane. The resulting unilamellar vesicles were dialyzed against the external medium to remove unencapsulated NaCl salts.
Chloride/Nitrate Transport Assay
Unilamellar POPC vesicles containing NaCl, prepared as described above, were suspended in the external medium consisting of a 489 mM NaNO3 solution buffered to pH 7.2 with sodium phosphate salts (5 mM buffer). The lipid concentration per sample was 1 mM. A DMSO solution of the carrier molecule was added to start the experiment and the chloride efflux was monitored using a chloride sensitive electrode. At 5 min, the vesicles were lysed with 50 μl of polyoxyethylene(8)lauryl ether (0.232 mM in 7:1 water:DMSO v/v) and a total chloride reading was taken at 7 min. The initial value was set at 0 % chloride efflux and the final chloride reading (at 7 minutes) was set as 100 % chloride efflux. All other data points were calibrated to these points.
Hill plots
During the Hill plots the chloride/nitrate transport assays were performed as described above for various concentrations of carrier. The chloride efflux (%) 270 s after the addition of carrier was plotted as a function of the carrier concentration. Data points were fitted to the Hill equation using Origin 8.1:
where y is the chloride efflux at 270 s (%) and x is the carrier concentration (mol% carrier to lipid). Vmax, k and n are the parameters to be fitted. Vmax is the maximum efflux possible (this was fixed to 100%, as this is physically the maximum chloride efflux possible), n is the Hill coefficient and k is the carrier concentration needed to reach Vmax/2 (when Vmax is fixed to 100%, k equals EC50). From the Hill plot it is therefore possible to directly obtain EC50,270s values, defined as the carrier concentration (molar % carrier to lipid) needed to obtain 50 % chloride efflux after 270 s. Within each Hill plot repeat, the chloride efflux for every concentration was monitored 3 times to ensure stability of the data during that repeat. Figures S36-S39 show all of the obtained Hill plots (including the results of the fit). Receptor 10g was judged too inactive to perform a full Hill analysis. 
Reversed phase HPLC measurements and logP calculations
The lipophilicities of transporters 10a-h were assessed by measuring retention times on reversed phase HPLC. The mobile phase was prepared with LC-MS grade methanol and water (Fisher Scientific UK, Loughborough, UK), each contaning 0.1% HCOOH. Samples for injection were prepared as solutions in LC-MS grade methanol at a concentration of 2 μg/mL. HPLC separations were performed using a Dionex Ultimate ® 3000 UHPLC (Thermo Scientific, Hemel Hempstead, UK). Samples were injected (2 μL) directly onto a Kinetex C18 Column (50 mm X 2.1 mm 1.7 μm particle size; Phenomenex, Torrance, CA, USA) thermostatically controlled at 40°C. The separation was achieved using 50% methanol in water for 2 minutes followed by a linear gradient to 100% methanol over 12 minutes then returning to 50 % methanol for 2 minutes at a flow rate of 0.3 mL/min. UV data were recorded at 254 nm and mass spectra were recorded using a Maxis™ ESI-ToF mass spectrometer (Bruker Daltonics, Bremen, Germany) using positive ion electrospray ionisation (120-1500 m/z) in order to assign retention times to the respective receptors.
For comparison, calculated logP (cLogP) values were also obtained using FieldView 2.0.2 and the VCC labs online calculator ALOGPS 2.1. Gale and co-workers have previously reported cLogP values calculated using Fieldview, 3 although their recent QSAR study indicated that values calculated using this model had somewhat poor correlation with experimental retention times. 1c In that study the best correlation with values that could be readily calculated using free software was observed with the average logP value calculated with VCC labs.
The retention times and both sets of cLogP values are collected in the 
